The tumor necrosis factor type 2 receptor plays a protective role in tumor necrosis factor-α-induced bone resorption lacunae on mouse calvariae.
Tumor necrosis factor (TNF)-α exerts its biological function via TNF type 1 and type 2 receptors (TNFR1 and TNFR2). We have previously reported that bone resorption induced by lipopolysaccharide (LPS) in TNFR2-deficient mice is accelerated compared to that in wild-type (WT) mice. Although these results suggested that TNFR2 might have a protective role in bone resorption, we could not exclude the possibility that TNFR2 has no role in bone resorption. To clarify the role of TNFR2, we developed a TNF-α-induced bone resorption model using cholesterol-bearing pullulan nanogel as a TNF-α carrier to minimize the influence of inflammatory cytokines other than TNF-α. Injections of human TNF-α (hTNF), an agonist of mouse TNFR1, stimulated bone resorption lacunae on the calvariae in WT mice, but mouse TNF-α (mTNF), an agonist of both mouse TNFR1 and TNFR2, could not. To eliminate the possibility that the TNFR1 agonistic effects of hTNF were stronger than those of mTNF, we used the same model in TNFR2-deficient mice. Injection of mTNF resulted in clear bone resorption lacunae to the same extent observed after using hTNF in the TNFR2-deficient mice. Histomorphometric analysis of osteoclast number supported the observed changes in bone resorption lacunae. These data suggest that TNFR2 has a protective role in TNF-α-induced bone resorption.